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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory and its manufacturing method in which average 
current consumption in a standby state can be reduced. 

SOLUTION: This device is provided with a DRAM type 
memory cell array 10 divided into four area (cell array 
(1)-(4)), a timer 16 generating selectively clock 
signals of two kinds of a short period and a long period 
as an output T, a refresh-address generation circuit 17 
generating a refresh-address Ar by synchronizing with 
the outputting signal T of the timer 16, multiplexers 
11, 12 selecting either of an external address Add and a 
refresh-address Ar and outputting it as an address A, 
and an area setting circuit 13 setting arbitrarily 
correspondence relation between upper two bits AO, A1 of 
the address A and the four cell arrays (1)-(4) in 
accordance with a program state of a program circuit 14, 
a cell array selected as for holding data is enabled to 
set to an array having a good hold-characteristic out of 
the cell arrays (1)-(4) when a standby mode is set by a 
chip select-signal CS. 




(i9)H*a»«pif (jp) 



(a) {limttBUR&mm* 

#112 0 0 2 - 1 3 3 8 6 2 

(P 2002-133862 A) 
(43)&PSB ¥J5£14*f 5£10B(2002.5.10) 



(51)Int.Cl.' 




F I T-Y3-K (##) 


G11C 11/406 




G11C 11/34 363 K 5B024 


11/401 




363 L 






371 D 






SSSS^ 5fcgf;£ fiisfciicoiSr 9 OL (:£13H) 




*ftBi2000-331451(P2000-331451) 


(71)iB)SSA 000004237 








(22)tBSlB 


■3p*R12*jaOJi 30 B (2000. 10. 30) 








<72)«flB# jggjg &ff 






*&»iSBi!££TS7*l* B*S&I* 












(74)ft3SA 100108578 












F*— A(#%) 5B024 AA01 BA18 BA21 BA29 CA01 






CA07 CA16 DA08 DA20 


(54) mw<D%m *«»ja«snERv*<o«js*a 



(57) [Sft] 

[»«fc*S] 4 ^)©x U 7(-fe;i/7' W ( 1)~(4) ) fC#g!l 
SftfcDRAMS©^ U-b/U^WlOfc, tB^Tfcbt^ 

5*-f^-16i: % *-fv-16©ffift{i^TfC[5|8!LT'; 
7 1/ y ^afflCDT- F W;*Ar£$g£-f5 i'.xT' F 

UX&£\aim7£. ^a57KU^Addi:U7U5/^i7 
F l/^Ar©^?* *§IS?bt7 F l/^Ai: UTtB 

0^9Att*fcjS&-t3'K l/*A©±tt2 Kj» FA0,A1£: 
4o©-fc;U7 , I/'f(l)'-(4)kO»*BB«fte*K:Bbe-r 
5^UTiS^iaS§13J:^iS;(tTx ^r-fel/* FM^SCS 

bTS^^n 5 -fe;i/7 u -f * •fe;i/7' i^r ( i )~(4)o 5 



101 



,10 



WW 

ci> 



13 

A2~ Anl 
11 ¥ iXF 



102 



(2) 



B2T 



103 104 



(3) 



B3 



C4) 



5T¥ 





<PO.P1 




@S8 





r 14 



RE 



19 



DO • *k V* 



AddOU 



C1 



ArO-n 



-» | ATP | — 



AddlAddO-Addh) 
Add2~n 



RT 



C2 



.18 



17 



J 



CS 



16 



( 

1 

[SS*«1] $&©*W:^y7S^y-tr;i/ft;f b 
'ptt. < h 2 "J T'td^S'J^tifc^ * U -fe;i/7 U-f 

^ 1 C 'J 7 U f S/iffiS0W«^i:B5E» 1 © y 7 -> 
affl»Wifi t) fcft^WJH©* 2©«J 7 V y i/ijaffl 
ft 1841"* 'J 7Uf ^a.ffl«Mfl|*«^*l8 

fii3?£g&©^ y Tip Z * t y -fe;u©*— ;i/ K*RM££fi-3 
^t&«> *>ftfcffiit©^ 7ftig i ©^ u t t btis^ 

&m#f8i£&^X%m% 1 ©^ y 7tM btmifB^ 2 cd 
U 7 1/ >y J8»|»e9fc*3 <'J7i/f s^iiM^ftff 
o';7i/-^ ^mmm^m 4: ft «t A * J: ft W« k 

S^ttgaiiS&B. 

ClS*iM2] ^©y-f^^s^y-t^i/ft^b 
< i: 2 ocdcc u 7K#*J£ftfc^ * y -fe;Kr W 

AS 1 CD U 7 1/ * ^affl«»e*i:«H3K* 10U7V5' 
S/affl»jaWM^«t 9 fcftV>JIO»J©!g 2 CD U 7 V y S/ iffl 
mmsfi 'J 7 1/ v ^a.ffl«|»flMWIft*R 

fiiB^ * »j -fe;uft3iiR-f i cd t h i/^is^^^a^ 

»£ftfcg§ 1©7 Kl/Tx^HrtlcfeSt&CttBufB^ 1 
CD 7" K UXm^ftSutB^ 1 ©^ y 7iC^£f'lSSg 2 ©7 
Kl/^e9t*tftU mi!3m©7Kl^{a^#iiy!3Sg 
1 ©7 KV*SSfflrt£&V , >i:££&iiuI3f§ 1 07 H 1^7x 

{f ^fft fy§3^ l ©^ y 7ti.^cD^ y rc^tts^ 3 cd 

fS*tt!»C#V>TSIK* 1 ©^ y 7tc*f bT b5S3^ 2 cd 

y 7 1/ y j.ffl$ijws^ta^ < y 7 u y i/z.mw&'u 

o y 7 U y i/3-®{Wffl^®£ ftHx. 5 d i: ft^fcl" 
5*^l3lt^Bo 

'>£ < i: & 2 o©^ <J 7£#l!) ^tifc^^y-b^TU-Y 
ft«r*»»Ktt««C*V^T» 

sg i cd y 7 > j-mumm ^ tm$&% i cd y 7 ^ * 

J.ffl$'Jffl{I^«t 9 *ftl>fflJH©» 2 CD y 7 U y S'affllW 

mm ^iift^-rs y 7 1/ * *a;BMMi*jB£?jB 

B5l3mSccD * y T^^ffiiccD^ 'J 7ft^ 1 cdcc y yt b 
T!5£-r S 7"D ^7 A RlfS&fg 1 oKJg^Si:, 
mil3^ * y -tr;i/ft3itR-T 3Sg 1 CD7 K b*<i ^©ffi£± 
{i©t:-y t*#?aDtfe©i5tifcSg 1 CD 7 K l/*«SHl*lfc:fc 
Sfc§fCU±HlII3^ 1CD7 Hl/7>ff^cDBui3F^t:y hft 

Mtufcey hftfflu-ciiJiiBSfii©^'; 7^77 -fext-s 

J:3S1»U tiig3&l©7Kl/7>m^A J iiuS3&l©7'K 
U7»®Brt{o&:v>i: &{c{iHul3^ 1 ©^ y 7W^cd^ y 
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fmKS££t*T*rl3!B l cDi y 7£*f bt buIBII 2 cd 

ij7V9 ->iffl$ijfflifi^ts-3 < y 7 u y i/3-mft%fi 

5 y 7 W '>3.®ftmW^®ii*ffiZ- Z d i: ft^Sci:^ 

[»«W4] m^cDfi^t^bTfStt^u fsisfb 

^ffiiC*V^•CA7J^tlfc^4CD7^*L'^^t^t:»■^V^T 
mFlBIg 1 ©7 K U;*«6Hft'gftjrr** 2 ©6§r5£3M§ft£ 
?>lc(lx.Sdi:ft#a!ci:t-i.»*ifi2*fc{i3 I3«cd* 
10 ^{*l3fiS^B. 

ffiiccD^ 'J 7ft ttli3^ 1 'J 7i: bTiS^-TS CI hft 
S»*iB 2 ~ 4 CD^-rn^ l iSI3«cd^«:s3 

tt^B. 

[If 6 ] mii3 'J 7 u y S/iiWfcOT^g!;^ 
#^##«^K:^3V^T^ huI3^ 1 cd^ y 7CMbTliH3f3 

^ i * tz&m 2 cd y 7 u v *s3.mvmm*K.&3 <vy 

V V S/aftffftfT w h583^ l cdi. y 7tl^f-©^ y TlZ 

20 *f Lx&mmm 1 © u 7 u » s/ifflMWis^cafi-^ < y 

71/^ al&^ftfif o - i: ZftWLt-r SIS*IH 1 ~ 5 © 
UTtiip 1 ^««SBttSB. 
[M*« 7 ] h5S3 'J 7 U y iftfflWJBl* 

y 7ttM-©x y 7 i: bT B?i3^ l © U 7 1/ » ->^ffl 
©Jfflifl^{c»r5 < y 7 1/ y>ai6ftftfT5 £ fcft^&i: 
^■4»3Rffl 1 ~ 5 ©v»W 1 «ga*©*»»K«» 

So 

8 ] mif3^ 1 ©KJ£#«#» i@««iT-«Br$ 
30 tiS7a.— Xft^b, miI37i— XftWKf-rsciiitN 

«ri3tt»©*u 7^e>ffiit©3iy 7ftH?!3^ iox'J7 

1 g£«i©4M»tt£<ft£B. 
[M*«9] W^JSl-SCl^m^liMtBtg©*^ 

#K{asBEB©KJa*a5T? * o -c , 

mii3^ ^ y -fe;u7 w ©*-;u k«H£©«i«isjrc* t 

-CmiI3^ 1 ©IS^gift 7-d A-r SilSft^trc: i: 
ft i: t -5 ¥*ttlBtt£B©Stil2r&. 

[fsw©P«a&Siw] 

40 [0 0 0 1] 

[f5H8©«-r*fttl!f«-»] /t'JWH 
MRAM (^-f ^-5. • 7>^A • 77-bX • ^ 

Wr**»f«att«B2iW*©i!jt*ffiK:Wf *. 
[0 0 0 2] 

[^*©tt^] i£^, SS«f«8S3fciftft»**i*«»« 
M (^>^A • 77-tr7 • ^^E y) (D®WL&t§tt 
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D'.h£VVf$2&£Wf SSRAM Mr-i vi'RA 
M) {C«;^.T> *§s:{b{c<fc*)jgb;fcDRAM£{£/Bb 

[0 0 0 3] DRAM{C*3lt-5';7Uyi/j.a^(i, D 
R A M V*)l7l"{CD&-kJUztti-Z *) 

*;i/©ft£{c,};-DT?fe££tu , ;7Uvi'jL't>--Y^;i/3bs 

^y*;i/7W£#?5K-f s«2&©^ y-fe;b©-5*> % * 
— ;H»«tt©**»c^-b^ («7— ^Mf»h) T-ifc£;* 
«7— ^ htry KDtAf*?-**** 
T-tS<fc-5£s -£©*— ;^-llFIJ;HU7l/>^at 
*;!/©*;* u&l**il£fe&&t>. 07fc^bfc 

*U-b/i«*k*fc, -Jl&fc, 

;u KB$M©Sv-»-fe;i/i 5 K Btfffl©fiv>-fe;i/ 20 

h©-fe;i/©^-;i/ KEHHfcit^T— w«±jav* 
m8St£Slt bt v> 5 ci h {c £> . 

[0 0 0 4] E7{z^-r«t^)&:^;g(5^©-fe;i/{C*ft-5^ 
gfc U71/ v '>iSS?t©giJ®$:EI-3 fc^*©ft^©-0!l 
*^!*Sg2 5 4 6 1 6 (*tP8¥6-8 9 5 7 1 30 

■sf&$a) Kf2«i#ii-o->3, c ©fixate sa^ftT^ s 
*awMa««BCtt, tense*!** *^sb©d 

RAM07D-tr>yf7, bT-$J5£bfc*-;i/Kf#tt{c 
«^T, ffTKU^Stc, #tt*s,^^-fe;u{ciiam© 
'J7V'; ^alf'T V Z/ U vS'ilrfpftSEKBU ■? 
*xW^©-fe;i/£tt;RV-> U 7 U s> i/iif-f ^;i/"C- 'J7V5/ 

■J7U » **** *;i/©tzj 

•5 »J 71/ If is Z.m^m&V 7 1/ * 5"*JH©@»K:-**. 
5*\ &3V4i#£>*£:frbTra#!£:R< bfc^KU 40 

fiSK £*b£©ft*f£ffl^5;£>>i:o5§£S£«:s SSlilxfifc 

^JfflbTWift-S^h-C-T-D^^^V^bfet)^ 
li7D^777M0M (U-K -3f->U • /^E V) 

iiA/T-*J§, i&^{cfT7'Kl'X«^n$:^tt5bT, 

statu b^T 1 -^ ££-3t*Tfrfc*is «t ? izttix^ 

[0 0 0 5] ±3gUfc*$&*«Mtt3«S«fc» 50 
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So e?^s^©«^ itsfe^-^^fenK-e 

■oxmsUT—f fcfcx * WW if £ Kt> €> T^— 

J^&r-^&IEflrtcftgfc©-^ RAM (fl!#§tt^ 
U ) CAflfC 7 5 y *>a.^ ^ «J £ Aft £ft3o ffc^R 
AM©ffl^li, 2 -Sfc^WarJi^ -OttV-^lfC 

*£i:bTCPU (if*fiLa^a) ti9t«*<0»l© 
^{Z-B#6<]{c^ffl$n5 (CPU|*lt:*i^t'JW5# 

M£fts. «#«efc#tt*rafcsttB#©tt.«-cifc 

Sdt^feS, 05x«, *4^©tt»^a*Si:©-^t3 1 
DSrffoTV^. bfciBatfiBffl^ix*^— 

?«X.^CV^J;^{CbT*}< i e^S4 s fe•5o cc:t-, ^-^© 
-rS«td*cS^ 77<r>a>t«-li77t^i'>fA 

[0006] ±«a©»3&«s<iB©ttfflSfep|:**rAb-r^ 

^ WWB#©DRAM©fggSS5©(£^^l§IofcCfe3f6© 
&ffi<D-mtfi. 1 1 -2 1 3 6 5 8 fMiJiV 

^fH 2000-21 16 2^^tia«$ixTV>5. d 

lt§U7U>yi/jL-rS«taic:b-CV%So ^t'J-fe;!/?!/ 
Y Sr^oiPO^t^gilb. Witt, 2oCD^^B'JIS^ 
© 5 * SKft W«#fiW * ^ 4 fW«« tt * U 7 1/ y 
^ bt, SKT«:v^flmtfffi«»tiTV>«W«ttU 7 
Uy^al/^iottfeb, RCB 0)7V^i^a.M 

U -b ^/ffitii© if ©MJ^ §'j7l/s;^t5W IS^ HTig 
fcbfcD bTV-'S, 
[0 0 0 7] 

[^0^i s ^b«tai:1--5^M] ±x£bfc^*©fe^ic 

U7l/v5'i-y-'f ^^SW»)|ftjLS*©Ttt* ^{CDR 
AM©iaft^fi*^;§< b<t-5fcbfe^x W?)^x.© 

»©ii8S©^i s ^t<«;oTb*ofct), -^ne.©^ 

i:V>dHS* s #x.?>ix-5. ft*, 1-2136 
5 8^&$g, ^gB2 0 0 0-2 1 1 6 2*f&fS^fc§e« 
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[0 0 0 8] **H8tt, ±>&b;fc.fc?t£fc©£ 

[000 9] 10 

[BWH*jB*-rifc«)©*Sl ±KHUHft»«fc-r*fc 
to, »#W 1 E»©»iHBu WR©^t^»*il/« 

7 u » is ^mmmm^hmmm i © y 7 ^ * ts^mum 

ISCDi »J Tfr h * * ] ) -fe;i/CD — )U K^'ttfcS-^Tifc 

ibsii 1 ©^ u utiwE* 2 © y 7 1/ * * * estop 

[0 0 10] IS5R«2IS«4©^B^{±> «RO^t?f 
*SL?HEy-fe;i/&*rb<i>fc< fct) 2-0(D^ , )7Kft®£ 
tife^ * U -fe^T- U -f £^tf *i«MMB«ttBfc £OT, 
» 1 © >J 7 1/ s> S^oLfflftiJWS^fcKliaR* 1©U7H» 
i/afflffl»lfj; t> *>***«»!©* 2©'J 7 1/ y >>iffl 
$ijfflifi^ £3S*irr £> 'J71/*; a J8ffll«Hg*SS£*« 
i:, f5E£l&©^y7*> £#&©:& y7£Sgl©:ty 7 30 
i:Uts6^f ; 57 , n^^A-5ifg^l©aS^#ISi:, hu 
E* * U -fe;i/£3HK?-£>f& 1 ©T K 
btifzWl 1 ©7 Kl/^tBHrtfcfc* fcSCttffiR* 1 © 
7 H 1/>HB*£ WE* 1 ©^ U 7£^$ tiZWi 2 ©7 F 
l/*fi*fcJfeifcU ISlE* 1 ©7 KV^»9**IWa* 1 

©7 i»u><i«Brtc«i^i:*cttiwa« i ©^ Kv^m 

buI3^ 1 ©x. U 7fel^©^ U 7tt*ti5i 3 ©7 

43^X8313* 1 ©^ U 7fc*f bTfiUE^ 2 © tf 7 V » ^ 
a/Hffl»»*C3£-3 < 'J 7 1/ » is^-WiW&fio U 7 1/ » 40 
5/aiWHH»*afc*lI**£fc*1^fc**» MSB 

b'i>& < 2 o©a y yearns ftfc* * U Hs;i/7"i/ 

ffllMff iB * fcMKiS lo'J7l/» > ifflWIIfi D 6 
ftv*MJH©fll 2 © 'J 7 1/ f •> a. fflftlSPfg^ 

5??n©7Ku*{i^©m£±ft©tfy h 50 
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ftfctg 1 ©7 h* l/*«SHrt Cfc * i: t (ctimi!3^ 1 ©7 
KU7x®^©fii3m^t:y hfensi^fctrf h£fflv>-tBii 

ESf§ l©^y 7^79*Xt%> koUmiy, HUESSl© 

7 F VTsm^mi^ 1 ©7 F l^ttfflrtfc&^fc Sfc 

{±fiui3^ i ©^ y t- wm-©^ y 7^7 z -k* -r 5 i 5 *J 

Pf-SfSilSP^J&i:, ff^#^K:fc^Ti!uEtgl©^y7 

}c*rbTii§3g!2©y 7>.ys/3.ffla»«9Kai'^ < u 

7 U * 2/ Aftf^feff -5 U 7 1/ V S/a.ttfHPJW^Sk ftfflt 

tf*iS4I3«4©^H^{iN 
2*fctt3§3«©¥agftI3iSg©£:fcOT> Bf^©«* 

4 ©7 K l/7^^i^tCfi•^V^TH^ii3^ 1 ©7 K lx7>ffiffl& 

[0 0 11] Sf*«5s3«©^B^(±, »*S2~4©V^ 
l iii3«©*^*i3«^M(c*JV^T, mll3^ 1 © 

KWtttaSrS^ T5^»?>nfefiE3ic©ai y 7&HUi3^ 1 © 
3LV7£\sXm7£.i-ZZ.tZ¥f®.t-?Zo If5RiB613|g 
©^0^«i, if *H 1 ~ 5 ©^rn* 1 1 5i**#K«KR« 

^{c*j^T, sul3^ l ©a'J TCMbtttmiE^ 1 
tt^ 2 © y 7 u y Affl$iJfflifi^{ca-5 <'J7i/f>i 

h?s3^ i © y 7 1/ -9 is afflsijfflift ^-{cs^ < y 7 1/ y -> 

(i, It*iS l ~ 5 ©VN-Tix* 1 1 «E«o*»»B««B 
fciiVAt, «fE'J 7l^^>3.i&^$iJ®i^* s > IMMItt 
,«{cijv%t % miE^ l ©3i y 7k.m&% l ©^ 'J T'W^ 
®^'J7i:£*fb-C b5E^ 1 © 'J 7 1/ v a fflSfJ^fl^- 

tSt3<y7Uy^as&^fT5cii:^#safci"5. ft 

8 EtROJSHtt. tS^JS 1 ~ 7 (D^tixir 1 WS« 
©*»»KflKKBt:*>*v^T^ mf83^ 1 OW&.¥te#y ® 
SMT-«JBT$n5 7A-X^Wb, »lK7i-X*«lK 

^i©an;7i:bTia^f zz£*ft®.t-rz>. m&m 

9 Btta>!B9i& Sf*S 1 ~ 8 ©v^•r^^* s 1 iag3«©* 

©^-;b K«ftt©a3BB*t*S bt ffiiES 1 ©IS^* 

7D ^7 Al-2»jg|I*^tr^ i: *>° 
[0 0 12] 

[^©sys©ff^] wt, iaafe#iab"c*:*sMc* 

*jjtSK*:K««B©*K©^JBfc-3V^"C8tB8-r*. El 
**!HCJ;**^E«BBtB©-*SISO^ffl®«* 

tt % ^^y-b;u7b-f l o^^S!ia£S-rs4{i©-b;vT 

U-f (1) 10 1, -b;i/7H' (2) 10 2, -t)l7ly 
■i (3) 10 3, *3J;li c -fe;i/7l/'f (4) 104fc, ^ 
y-b;i/7l/-f 1 o^<D7?-tx*%mtz>tz&)<z>®i 
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[0 0 13] •fe;i/7L'^ (1) 101 ~ (4) 104 
tt* «&©DRAM-b;i/i:, &DRAMt;HCg!i$n 
feDi)r3-^ ^j^ix^n-^ -tr>^T>7- U-fe 

7 r U^SEfS^BSSi: W£ b 

T, ^Hl/^A^^V-b^U-f IMIfB 1~B4T- 

Ji^ns^t y-b;i/t*fb-*\ -b>*7'>7'£:frb-t 
E 5? b t v > & v \ ^ — * ; ^ ±© 5= — * & * § & A/£ b x 

uu -b;K7W d) ~ (4) *ctttt&ft, *fjfo-fs 

-b b ^ MJRff-f B 1 ~ B 4 # 7" 7 t 1 -Y 7"& h § £ © 

[5]SS{41-^T©-fe;b7' U -f t*f bT#;i£l§!fr 5 «fc 5 £ 
btfei^o 

[0 0 1 4] tJlTUJ (1) 101~(4) 104® 
&8tJ5£g!fllix ^*<DDRAM-t;KD^fiES*i:raa{c: 
«fS;SfftT^4. &DRAM-bMt loCDb7>i?^ 20 

hB.tt ; JWTIHIb) ©v>-;r*x*>©£;&©& 

m^RE&TtTj yotgtCT'KU^At^SnSD 
*— ^/l/fiWSEtfT*? 1 * 7"©i:^ 

* •ti*ibt^-^>'^tai^b, fesvttiu 7 s — 
fentiL wnsmmmiiKD 1/2) t^u^^-^-r 

5. 

[00 15] •b^U-f (1) 1 0 1~ (4) 1 

0 4 \z*n*nmi £ *itv> a 7*-;* b mis, 

y 7ru*SEig£[i&«&©<fc3&*gf££ 
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s. mz\xm.m.m®.<Di/2 = 1/2 vc c) &ig£$ 

[0 0 16] xVl/T^l^-y-l 1 2; xVl/^T'l/^'tM 2 
BU 'J71/s/->a3> ho — ;H 8*^)tB*^n2>$iJffll 

5n+ 1 If v \-<DT*7*z7>7 Ad & "J7VV 
i<i7PW«4 (ESS) 1 7f«ft$tlSn+lKy 
h©'j7Vv/^a7 HVXAr 0~n©V>-f ft*— 
SlRbTv ^t'JWW 1 OtC^^tlSn- 1 fcT 

-^©7Ki/7A (A2~n) texv^VTmizmmi 

3CttlS£ft£2t:y hO7h-l/^A0, lfcbTtiJTJ 
fS. d-TN v;U7^7-W7ltl lfciu ^gffcfaftilB 
^a5A>£>ffe|&;*;ft«Sn + 1 \Lv h(DTi7^7.TYV7,A 
dd©o*>OTftn- 1 tT^ h©7Kl/7Add2~n 
i:, i;7l/»i^a7l'l/7«ft (ESS) 1 7t^n 
5n+ 1 hTy hCDU^Vf^J-TK^TlAr 0~nCD-p 
*>T(fin- 1 tT<y b©TK1^7vAr 2~n©V^•r^^4 1 — 
#£3«RbT, ^tywn 1 1 0tCtt$&$n5n- 
ltT^fOT'Kb^A (A2~n) iibTiB^f-S. V 
;i/?71/^12li, #J1VM9C 1 Izm^X. TP** 
7'Kl/^Add©ot.©±(4 2tf^ h©THl^^Add 

0, li:, 'j7L"r>'i7HVXArO~n©5*i©J: 
©21^5/ hCT'Kl^^Ar 0, 1 ©V^•r^^* 1 — 7j SrSiR 
UT, 7h-U7A0, li:bTti«jf3. 

[ 0 0 1 7 ] ^ "J TiS^lHlES 1 3 tt, 2YLvY<DTY\' 
xm^AO, A1^C*■C5V^T^ t;i/7H'IiRif B 1 

~B4©v^•r^^* l ^3l^f^b^ sm^rtr-i -yvtmt 

I/-f3WR«9B l~B4©SlR7jS{i, 7vy?2>®5& 
1 4©7-n^7A3R^{cS^5^T^$nS. ^UTIS 
^@K1 3k7D^7AIKl 4©Jg5£0!lKoV^0 2 

^fiBb-ciftB^-rs. 

[ o o i 8 ] m 2 tzftt*-*) -rtBama 1 3 1(4> # 1 

|a©P-M0S b^V^^t'iOT-MOS 
^fr^fitfiSSJVTl^ h7>X77—7*-M 3 0 

1 , 1 3 0 2*:^ # 1 3 0 3 fcA»e)«^^^^■CV^ 
5-bl/**ilS&£:> H»l:b7^77-y-H3 0 
5, 1 3 0 6t>f 1 3 0 7 tfrbffil&ZtiX^ 
Z*l<>7*®mtifimtft>tlX^Z. ^tv6©-bl/^^ 
[U^tt^n^^ T'O^AHESl 4©itl7jP 0, PI 
{ca-^^T, (t^A 1 *fctt^n%'T 13 0 4 
T-Stebfe{f^©V^tliP, feSV^tt, ff^AO^fctt 

>^^— * 1 3 0 8T-Stebfcfl^©V>-r*X* 1 * 
31^bTtB7J-rSo #-bU^^@£S©ai73{i, ittgfcS 
V^{±-Y 1 3 1 3 , 13 141^1^ 4<i©2 

A7JAND 1 3 0 9, 1 3 1 0, 1 3 1 1, 1 3 1 2£ 
ATj^ns. CIO^fCiJV^Ts TKl^fl^AO, A 



( 

9 

l#A?j£ftSi:, AND 1 3 0 9, 1 3 1 0, 1 3 1 
1, 1 3 1 2<Dtiil]X-$>Z* : e , J7l"(MyU5^B 1 , 
B2, B3, B4©^-ftt* i a s 3!R£tiT7'*7 i -r 

£©*§£, TKl/^d^AO, Alt. 
ftS^UT'WilJRfl^B 1, B2, B3, B 4 h© 

i&gii, ®^po, p i©fitcs-3^-tEi3fc:3vf«fc-5 

[0 0 19] 03fcfc, E 2 C^t7 r" l/^fg^A 0 , A 
1, XO^AHSSl 4©ai*«^P 0, P l v 43«tV 
^U^WSiRfs^fB 1, B2, B3, B4fflW<&£ 
7jVf0T'fct>, afC&ViTB 1~B4 hiaA^tlfefiBli 
B 1 ~B 4tf7^r-f ?t:!5t5C h^Utl-^. 
J£, 7K^ItA0, AltfO, 0©*§£"B:, Pl = 
1, P0 = lOfcg^ J EUTl"r31Ml^B 
^^5 ( 'P1 = 1, P0 = 0Oi:&^ J E , J7'P"fS 
#?{f^B2#7'*7 1 >rXi:&>K P1=0, P0 = 1© 
fct^lJXWSMs^BSisx^T 1 ^ Xi:&>), ^ 
bT, P 1 = 0, PO^CDfcg^UTWjIlRfH^ 
B4mf-l7i:62. "f |i]-©X F I'X A 

o, Aic*fbt, stR^ns ^y-t* 

71//f (1)10 1~ (4) 1 0 4fcfc, {f^P 0, P 1 
[0 0 2 0] — 12t$t7n^A|HlSl 4&, 

7i-x[nssi 401, mmmi 4 0 2, >a-* 

1 403, 1 404, *itfh7>y7* 1 4 0 5*>6 
MJ&Znx^&mtiP 0JB©XdX7 ASSi:, 7a-X 
@S&1 4 0 6, I6MEIS&1 4 0 7, -f 1 4 0 

8, 1 4 0 9, SilFh^V^^ 1 4 1 0*>£>*gjj££ 
ftTV*3ffi?jP lJBOXn^AfffcjtP&flWtSftTV* 
5. 7JL-XBSS1 4 0 1, 1 4 0 6&, KS&SK* 

SSE (a«£E) ££-pTWSffoJig&®E&T-fc^T, Bl*% 

^£ffl^T#tJ&£ftT^5. 7a-X[§SS 14 0 1, 
1 4 0 2#«J»r£ftTO&V^SIT-li'f Wt— * 1 4 0 
4, 1 4 0 9©A±f# "1" i:fcS©T-tB*»P0, P 1 
"1" 7O.-X0ES1 4 0 1 #«JBff ^ 

ixfcS^ttffiftP 0# "0" Ci8:5g£*v 

i 4 o etfWKSftfca^'tttBfcP i* 5 "o" izmfez 
i ©«.«#, *»»B«««o«3taef *w»K«« 

B« C£ it C tt£ WIS t & o T v > 5 . 
[0 0 2 1] tfc&O&^T-^fe #^fi£J&S© 

/^©X H 1/Xl6ffl©— SB©*^©*©^-* Sr^tr 

ttuf^i:^-? &©#£■£<> ^©.td&si^siSfre. 

©S^tt^tt, ^JiK^.gI57'KUXAdd©±i42 K«y 
rAddO, l#i:4>C0i:fcS:£f«£©4#©lfc*f 
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li£U fro** >/WttSC»fr5iBMit*. awe 
VIM (IPX^WWttJB) {C*5(tS?ggm^«tt3 4»^^ 

v^flfjs©«fiiT can* -r 5 <t 5 c 1 ^ a % e> 

^ ; eu-fe;i/©-a5©^T-*-;i' 
K4$&#&$?T-&i->i§^-c&, SD©^gp^-©ia^©^ 

0!l^{^ ; &U-fe>'l/ : &4o©^{C^i!lbfctl^C, 1 * 
fcfci: 2 o©^C*-;i/ Ktt&DKi^t 'J -fe;i/#;fe o 
10- fcitbTfc, S !) © 3 * fcH: 2 -30^0^ * 'J t;Hi 
-f^T*-^ KWttftilJS'C & £ i: V* o RrtBtt**'J>fc*» 
c>-f#S£-fS. ±ifil/feJ:-3C*iaBB»TB:, XpX 
vAUJSSl 4£Xn£ r -7Af S-tTXKU^Add 
0, 1 = 0, OCttftTj-S^'JSWgfc, -fe^XU-f 
(1) 1 0 1~ (4) 10 4©4o©S»£*>e>, 

tfnjfgT-fcSo «asagc*t**^*y-fc'-«/© 

i±m*ffiS.X-gZ>mi$,ZMiRi-2>£ : i£?M^ 4o© 

•&T?4>, 'J^35:< lo©$R^©tf-;i/ r-#t4#;**> 
^Wtt^©S5Rf±^^^SUTV^{S, ^ttlfflt^B 
i;bT©S;£tt«£Si£T-£5di:C&3. bfc#-p 
T, tt^-3fe't;i/7U'fS7Kl'^Add0 1 1 = 
0, Q\zMfa-?Z>m$,£.ir £*§£-CJ£^, g|ffi©^ffi^ 

[0 0 2 2] ^C, Hl©ffe©ls]gSt:oV%TH5iBJ^tf 
■5. 01(C^^ATD (Address Transition Detector 
;7FUXSEfls*m) BB16tt, T Kl/^Add 
30 (Add0~n) ©|5JW^ft^4bfci:§t9> 
->3<;KD;VM{|f (rKlx^^b^aifi#) 
bTffi^-r^lsI^-C-feSo 

[0 0 2 3] ^'fv-l 6tt, 01^.KE14t^t J:^ 

c, Jt«^e<3^©Mv^^'D5'^^I^&^•r?>isa1^"f 

v-l 6 0 It, tt«tfl«JjSJB©fiV^Dy^«**** 
-r-SOfeii^'fv-l 6 0 2t, ^^X-feU^ hft^CS 
^^Ti^jS^-fv-l 6 0 1 ©iU -C^-l 
6 0 2©tB*©^-rni>^M^bTm^Ti:b-CtB*t- 
5 1HOh7^77-y-M 6 0 3, 1 6 0 4£«k 
40 1 6 0 5*>C>&5-feU* hHI^i:* 1 ^^ 

5^X-trlx* hM^CSli, 

H (^r/^^-F) Ct5«^t7^f'f7' (- 
©fi?iJT-tt "1" ttZ) t^tl, 7*WW*-KCt 
Jl^Cf-fT^f-f^ (^©0iJT-l± "0" t 

^nsd^t-fes. 04{c^-r«i^t-ji, ^-fv-i6 

{±, aiTjTiibT, fy/tU* hfS^CSA 5 "1" © 
fcfcfflJH©ffiv>»D**«*fetH*U "0"©i:§^ 
W©fiV>^D^^fI^$rtB*-r5= C©S^, iHW©fe 
50 v^fi^i, ^««©*-^ KfirMx -r«et3^l27©0!IT- 
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CO 0 2 4] U71/'^a3>hD-;H8l±, ATD 

i e^&fSiS&sfts^py^ff^Tica^Tx x^u 

1, C2£.i;tfRT£3g£t-5. §'J71/'V^a»f| 

ea^as* ^7 -tr* £*vt * £ ©ssnsfHtfm 
^cD';7i/^>ii^H«:M^fcs-&K:^ff$ns. ■£© 10 

tLZTYVT* mmmm^-tfim® i:&sjg(cy-t:yF£ 

Uix v;i/^7l/7"9-l 1, 1 2\Z£-3XMiRZti2>7 

YU7,m^m*)^^m^X'$>\), 'j7i/<^at^ 

W^SSrat^gq^^fit^tiST F l/7ifAd d 0 
~n#3tR$ft£«fc-5£^b;**i€>. fc£U f>;7t 
U7 hm^CSV "0" comets ftCl= "0" t 20 

^si^t^M^ns. $ij®fi^-c2ii, wmomm? 

ttx 'J 7 V f>>at5^ ^ >J t;^Mf57 F l/* 
{f r 0 ~n©W ^ > ^£J§*vr 3 * D y 

^t(5]«BbT^b-rS. bfc#o-?\ ftfflfl^RT©^ 

!U "0"©fctJI<fcS. 

[0 0 2 5] 'J7V'r>a7Hl/^4 (IS) 17 30 
fcfc, $J$l{I^RT£*-3V%Tn + 1 t£y hO'j7l/^> 
aTKMsfAr 0~n*^-rS 0^^2.0 U7 
U<yi'i7'Fi"7$§£i]E&l 7 8u ^JxKE15t:^-r«fc 

^08S17tt> m^ifi3aj£j£K£*rCV'>Sn- 1<I 
©1 K» F^7 Fl^7>* 1 7 0 3a>6>ft-ST{£M-<:>- 
'J-*^>^170 1t 2I®lH>y>i/7bV^ 
* 1 7 0 3*6fc*±flyW*U'-*i>>* 17 0 2 
£:> ±ffi/Wi- | J-*('>* 1 7 0 2*mf8.tZ2®<D 
1 try F*>7 M/^X* 1 7 0 3©tB*©— 5 s - * 40 
7tl/f Mf^CSi:£*ti^*iA?ji:-rS2i@©2A 
77AND 17 10, 1711 i:*>£fltJj££ftT^5. - 
©i§-£\ ^ttn+ 1{I©&1 l^>7 \-V*J*# 1 7 
0 3fcfc$OT{i^RT©7Py7g&£#£>F?-?>n + 1 

Y<D>U±V—hVsS>£\sX®tt\s, =&1 try F . 
J/7M/^ 1 7 0 3©m*tt1BIWfl*RT0*D* 

1701 SMtsn- m©i tr* 

F^7 h\si?Z* 1 7 0 3©iii73(i, i ;7l/?»J'aiff 
£ jlfT-r £ * * U -fe ;i/ * »Sr S 7 F U * fl^ A r n ~ 50 
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Ar2HMU 3^7-^7 bfs^CStf "1" ©i: 

IAND1711, 1 7 1 0tt±ffi/W*-U 

1 7 0 2^^f£t-S2<l© 1 Ky F*>7 Y^VX* 1 7 

0 3©tB7J<£^©StttS7a-r5©TN 2<B©ltTyF$' 
7 F 1^*7 1 7 0 3©tB7j4 s 7'Fl/7*fs^Ar 1 ~A 
rOIMn. -7J, *Hag©JBSifci50'Ctt^y7- 
•bUi'HlfCSIiX^WHt-Kt "0" fcfcS© 
X\ ^^V^W^-FT-iiTFl^Tsft-^Ar 1, ArO 
fci:i:fc£#l$ "0" 

[0 0 2 6] P* • -tr>73>FP-;H 9fcfc s MMB 
fC2ti^t, y 7 1/ y jl fc: &g t ta % p -> <i * 
-7;i/{f^RE, •b>7T>7-r^-7;K5^-SE, 7 
U * -S> -f 7;HI^ P E £$g££ ^ 3 »©EISS 
p£ • -fe>7P> Fp — ;H 9li. 'j7U>r> 

;U7»J 71/yv'o.o^-f ^ >^T-P>>-f 7;Ws^R 
EC!7>'>3y Wt;i/7£|g££-eTy 7Vs/i'a$ig 
ft-TSo v<t? • t>73> Fp — ;H 9li, p£ 

-f*-7;Wf^SE D>>-t>^3>bD 
1 9 ^ ?> t, p •> -f * - 7-^M^ R E 

y^>-^-f ^-7;um^p e t vx&ti-rzo 

[0 0 2 7] ifejc, w±©J:-5K:*jasiis**«Beffl 

[0 0 2 8] (1) F^CS^ "1" © 

5. dOt-K-li, TFUTsfi^Addtio-C^^ 
'JWlz-f 1 0F<3©:P£-tr7$fc£Ji;gU El^bTV> 
35ev>«*a*ft»^-r«5-f h-f*-7;i/«^-*fc{±^ 
a-tBLfc^-raT-'i? b7"y F-f*-7;ufs^<&T7^ 
-f 7(c-rscii:T-> 5*— ^/wft^M/TT*-- *©»£& 

^-fv-l 6^?>{ifi^TfcbTSV^^©7Py7ffi 

^&mtiznz®x\ ±)ituj (i) i o i~ (4) 

1 0 4 {c*f1-S 'J 7 U y ^igrf^{±^JSJ(B© y 7 U y 

±0Sgl 7iP? ) fiU7l'yi'a7l ? L'7,gfAr0~n 
kl/TtA-CC-fe^l/-/ (1) 101~(4) 104 
t*fJ©1--5fit4 s tB7J$nS©T% f^TO-fe^l^f 
(1) 10 1~(4) 1 0 4{C*5V^■r7 ; -<5'A s ^^^^ 

[0 0 2 9] (2) ^y7--feP7 FfI^CS*s "0" © 

5. d©^-FT-fc^ *«f7-l 6^f,li(f^Ti:bT 

lli "0" tR«$ii5. £fc> y7Uy^J-7Fl/^ 
Elsies 1 7*»&fl4$nSfI^Ar 0, Arlli 
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"0" fcfc*. dCD^^l/^^U^^l 1, 1 2ttU 
7lsyis3.7]*l'XArt:m$i-?2><Z)X\ ArO, Ar 

1=A0, A1 = 0, Ot&D, ^'J7tS;^[5]SSl 31Z 
iotAO, A1 = 0, 0*5ilF7'D^7AI5]Kl 4© 

T'StRft^B 1 ~B 4©uf ftfr 1 ocfi^fcttfol- 

-fe;i/Tl"f (1) 101~(4) 10 4©#© l-=> 
©•fe;i/7l"f 4 s U 7 1/ s» is a.mtt<Dftm.h LtllRSn 
i,o ^l/t, S^Hfe-b^W (1) 1 0 1~ 
(4) 10 4O4J*5.1oOt;i/71/-f{:lt 10 
^a7F V^m-^A r 2 -nt-gcT ST K U7{s^A 
2~n#{fcfS;*ti£i:i:&^ ftffl»j©y 7l/r>af 

7W (1).10 1~(4) 1 0 4©?1b©g#?;S*l;fc 

s. 

[0 0 3 0] IS6fc?-y7-fel/7 Hi^CSi:7h*V^ 
{f^AO, A10Mft$tfci:§©^ ; e'J-i:;i'7l' 
-f 1 0©&tR^C:fcM*S^-*©&m«S:fc.fcVy 71/ 

vfs^y-j ? jvomffl&^h&ttisbXTFi-* ^-^r-b 20 

1^7 hfs^CS** "l" ( = "H" ; 77=^ 7^6- 
H) ©S£, ^Kl^fs^AO, A1&0, 0~1, 1 
tmtmtZt, IfAO, Altf-0, 0", "0, 

1", "1,0", "1 , 1" <Dt§. rv-y^&mss 

1 4<D#.miZfcbX-b)VTUJ (1) 10 1~(4) 1 
0 4©v^ftfr#®^fc77*7&£lS:££:h.3o c: 
<Dm-&, ir^XO-tJUTU^ (1) 101- (4) 10 

4 utsmi^© v 7 1/ v> aim * ;i>t- y 7 v » 

"0" (= "L" ; 7*WW^-K) ©«^ *)V7 30 
U-f (1) 101~(4) 1 0 4©-p*>7'FU7A0, 
A 1=0, 0lcMJE£i-rS«t'5tiS^$nTVNi)fc*: lo 

•k)iTi"(&T>?*7.fti l zm%.zi\x, ^mmovyu 

9 Z)VX *)7P9 ^it&^^Uff Zti, ±^7 

\"t (1) 101~(4) 1 0 4©5*>S&©3o©-fe 
)\*7 W fc*f bT B: U 7 V 9 i/ 3-mtt&M?r2titz < & 
5. Ufc#r3T; TKl/^fs^AO j A 1 = 0, OlCtt 

(1) 10 1~(4) 1 0 4©V<>-ffta i l0) fcfcOT 
©^- 40 
[0 0 3 1] fefc, ±fai&&fc:fc^T«U ^7-fe^7 
MI^CS# "1" <D7*=r-i y^-vxi*. t^X<D 
-t)l7l"( (1) 101- (4) 1 0 4fc*fU-C#5ifc 
$SV>/SJB©y 7 U vis 7;i/£«fc-5 y 7 lx 9 ^ J-ffij 

K:&MAT*k 7.j>>rt<< 't—Y^&^X^-f&Ugflr 

zmi&tm&ztix^zmntittisXit, 7*7-47'* 

— H £:fc^T fcSv^lE© y 7 u v fatM 7-/HC <fc 5 
y 7 U «v -> j-l&f^&fTd J: 5 fc^M bT ii^o 
[0 0 3 2] W±5E^fe J: a £*§l|ffiff*/i©#3l#§3fi§: 50 
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8BT'I±, xiJ7URffl©7^7A0, Alfc^U 

Z. 5 fc»©i 'J TSSSgtUSS 1 3 fci&lt, 3i y TaS^IMIiS 
13*STKV7A0, A 1 S^O^^il-r^Sfe^-frS 
iPt-S^i:T-> ^*»£Bfci:&©x.y7^|5g$£f*iS5 

-fe^^ns^ y 7-&® t) e>tts <t a 

V*4. •€-©£», 0J*tiU ^gCT'Kl'^Add 0, 1 = 
0, 0X77*7.£tl&^V7*7,t'>^'(&mX'7 : — 
^<&^-rsfc«)©3i«;Ti:1-S^{c:, AddO, 1 
= 0, 0t-7^Hr^^5x)J7S-b;i'7H' (D.~ 
(4) 05 ^tttfM^x i; 7i:&5 
£7D7"^A[5]g&l 4*i6^-rsci;A J T-§i.o -r^fc 

^gfsa^Addo, 1 = 0, oxmfe-ztiz&mo 

^'JSP, 4dOx>J7Co*,*- Jl/H#e©&^ 
^yTi:3fei.<tdlc7D^7A (3§:fl0 pJS6^©Tn> 

tit z.-?xm&t bx© 'J7I/9 > a-y-w ^;i/**< f 
7 7 > ;m m^^s < ? z> £ t& -asmt & 5 . 

[0 0 3 3] :dJT!S:5£[5]g§l 3 iC^ltSttJ Sf&*#i£ 

sis^t-si^ttts ^©^.yT* 5 *-;bK^A J ^<if 

5. ^©*<J^{±73l>'^©if^ffi©g;[^T•^TV^^ ^©l¥<ffi*g 

sip^fffc^-^s^-rsfcfe^rp^^Aiii^i 4 
^ bt^ y rmiz 7d ^5 5. > ?*mmx- § s ^ -5 k b 
±iz<Dmtftx-\mz.&^&-kji>m.m<Dtztb(D y > 

^lElSST-^ffl$tl-rv%5 7 i-XlBlSgfclBia©*)©*^ 
ffl1-Sc:i:i:bTV^5o 
[0 0 3 4] *^JS©^-C-{i, 7D^7A08&1 4 S: 
K«ftt©ff MifS« tS^5 v^T 7o A-T S ^ i: 

a-y-^f ^;i/©«Jt)g|x.) T-#2>«fc^t:bTV^^>o d©7 

u^Atiot, ^ j ey-b;u7'i/-f ©-SB©^-^* 

V^x. U 7Xt £ ~* %®.ni-&(D\Z-$-frt£tztt(D^fflm 
© y 7 1/ f>o. ^ T-^Sid^bT^So 
bA>bfc#e^ fEV-kfr7Uj±fo(D ; T-#*m%t 

7l<y*/jL.?-Z,&^ifihzrztb, ^-^K^tt^ft'feA 

v>3i U 7©?— *&i#©f$© y 7 v ^>i-y--f ^ji'^-e 

©**^ffl•rs^^:tt•C•t^v^. ^CTn ^-HfcJob 

fey 7Vs'i'iN ^;u©tuti#^.5fTa <t-5 £ bTi-> 

[0 0 3 5] *Mffi3mx&, *-^F»tt©AV^y 
7^:7^ >;W ^©t^-^^xmj Ti: bTilJRnlfgi: 
b^ 7^>/N*-f B§{iS^nfc^'J7t*fbT©^y 7 

;b7l/-f^M'J7l/>r>at^©*©J;Hfi< 
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5 fclO'j 7 U yi'J-'&'f {rjU&t^V ■bil'Tl/'f ^ffc 
£ U 7 U >^at5 i: §© 'J 7 U v S'ilM *;i/i:»H<a 

$J£U ;r©»i&gllica^T*-;i'KB$H£»3& 

#©<J 7bfS'.x1M*;WD2<g > 4<g, 8{g^©@5£ 
[0 0 3 6] £^ ^aJA^U7U>>'>i$:$fJ®-rS^ 

•t y f tt 'J 7 u ? i tM * ;i/#&«> £ ftT 3 * 

mSJ&J&OgH&l S R AM© <fc -5 £ U 7 1/ w 

«fc -5 7"|*)S5{c*-r v— 
TV^5. c:©*^v-££©fI^JSI8T-iW£-ti-£© 

^li^i^M/^i/cffFffi©^^ h y ^ yvx-mmtzz 

ttft-§5. Ifctf^t, gaol* H«flH) 

bt* v-©fit& h y $ >^jc z^xmrn? s «t 

[0037] *mffi3mx-&, **ww 
7 ; -^«^ , ;7'&^* i e > ^T^©^y7' ctki/ 
jx&h) t.ttz&oizmfez'&x^z. -cfttfcfbT* 

^iam^Mottw^sis©^^© ifzM*m%.zn-z 

*:i:bfct§^^ ^©^yT&^ffl-t-^fcft©^^ 

fflo^yAWTfir-Sc:*: fenfire* S* 5 , ASP-cglSE 
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